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In the title compound, C29H20F3NO3S, the thiazolidine 
ringadopts a half-chair conformation. The pyrrolidine and 
two five-membered carbocyclic rings are in envelope confor- 
mations with the spiro C atoms at the flaps. The trifluoro- 
methyl-substituted benzene ring forms dihedral angles of 
62.37 (14) and 87.40 (14)° with the benzene rings of the 
dihydro-l/Z-indene units. The two benzene rings form a 
dihedral angle of 36.94 (15)°. The molecular structure is 
stabilized by intramolecular C— H- ■ O hydrogen bonds, 
which generate S(6) ring motifs. In the crystal, molecules are 
linked into inversion dimers by pairs of intermolecular C— 
H- ■ O hydrogen bonds, generating i?|(10) ring motifs. 

Related literature 

For related structures, see: Wei, Ali, Choon et al. (2011a,£>); 
Wei, Ali, Ismail et al. (2011); Wei, Ali, Yoon et al. (2011); 
Kumar et al. (2010). For hydrogen-bond motifs, see: Bernstein 
et al. (1995). For ring conformations, see: Cremer & Pople 
(1975). For bond-length data, see: Allen et al. (1987). 




Experimental 

Crystal data 

C 29 H 20 F 3 NO 3 S 
M r = 519.52 
Triclinic, PI 
a = 8.5894 (9) A 
b = 12.3144 (13) A 
c = 12.6109 (15) A 
a = 68.181 (1)° 
B = 87.589 (2)° 

Data collection 

Bruker SMART APEXII DUO 

CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 

T min = 0.957, r mK = 0.983 

Refinement 

R[F 2 > 2a(F 2 )] = 0.063 

wR(F 2 ) = 0.216 

S = 1.05 

6922 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 74.960 (2)° 
V= 1193.7 (2) A 3 
Z = 2 

Mo Ka radiation 
li = 0.19 mm~' 
T = 296 K 

0.23 x 0.22 x 0.09 mm 



25475 measured reflections 
6922 independent reflections 
4508 reflections with / > 2a(I) 
R iM = 0.038 



334 parameters 

H-atom parameters constrained 
A/W = 0.73 e A~ 3 
Ap mi „ = -0.69 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C3-H3A- ■ -or 


0.93 


2.57 


3.227 (3) 


128 


C18-H18^- ■ 02 


0.97 


2.47 


3.091 (3) 


122 


C19— H19A- ■ Ol 


0.98 


2.50 


3.145 (3) 


123 


Symmetry code: (i) — x - 


h 2, -y, -Z - 


hi. 







Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT, program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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7'-[4-(Trifluoromethyl)phenyl]-5',6',7',7a'-tetrahydrodispiro[indan-2,5'-pyrrolo[l,2- 
c][l,3]thiazole-6',2"-indan]-l,3,l"-trione 

A. C. Wei, M. A. Ali, R. Ismail, C. K. Quah and H.-K. Fun 
Comment 

As part of our ongoing search for novel heterocyclic compounds with antitubercular activity (Wei, Ali, Choon et al. , 20 1 \a,b; 
Wei, Ali, Ismail et al, 2011; Wei, Ali, Yoon et al, 2011), our group has synthesized the title compound as described below. 

The molecular structure is shown in Fig. 1. The thiazolidine (S1/N1/C27-C29) ring is twisted about the SI — C28 bond, 
with puckering parameters (Cremer & Pople, 1975) Q = 0.405 (3) A and (p = 204.5 (4)°, thereby adopting a half-chair con- 
formation. The pyrrolidine (N1/C9/C10/C19/C27) and two five-membered carbocyclic (C1/C2/C7-C9 and C10-C12/C17/ 
C18) rings are in envelope conformations, puckering parameters (Cremer & Pople, 1975) Q = 0.458 (2) A and cp = 65.6 (3)° 
with atom C10 at the flap; Q = 0.178 (3) A and <p = 322.2 (8)° with atom C9 at the flap; and Q = 0.202 (3) A and <p = 352.7 
(8)° with atom C10 at the flap, respectively. Bond lengths (Allen et al, 1987) and angles are within normal ranges and are 
comparable to related structures (Kumar et al, 2010; Wei, Ali, Choon et al, 2Q\\a,b; Wei, Ali, Ismail et al, 2011; Wei, 
Ali, Yoon et al, 2011). The trifluoromethyl-bound benzene (C20-C25) ring forms dihedral angles of 62.37 (14) and 87.40 
(14)° with the other two benzene (C2-C7 and C12-C17) rings, respectively. The two benzene rings form a dihedral angle 
of 36.94 (15)°. The molecular structure is stabilized by intramolecular C18— H18A-02 and C19— H19A 01 hydrogen 
bonds (Table 1), which generate S(6) ring motifs (Fig. 1; Bernstein et al, 1995). 

In the crystal (Fig. 2), molecules are linked into inversion dimers by pairs of intermolecular C3 — H3A-01 hydrogen 
bonds (Table 1), generating ten-membered R 2(10) ring motifs (Bernstein et al, 1995). 

Experimental 

A mixture of (Z)-2-(4-trifluoromethylbenzylidene)-2,3-dihydro-l //-indene-l-one (0.001 mmol), ninhydrin (0.001 mmol) 
and thiazolidine -4-carboxylic acid (0.002 mmol) (1:1:2) were dissolved in methanol (10 ml) and refluxed for 4 h. After 
completion of the reaction as evident from TLC, the mixture was poured into crushed ice. The precipitated solid was filtered, 
washed with water and recrystallised from petroleum ether-ethyl acetate mixture ( 1 : 1 ) to reveal the title compound as yellow 
crystals. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model with C — H = 0.93-0.98 A and (7i S0 (H) = 
1.2£/ eq (C). 
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Fig. 1. The molecular structure of the title compound, showing 30% probability displacement 
ellipsoids for non-H atoms. Intramolecular hydrogen bonds are shown as dashed lines. 



Fig. 2. The crystal structure of the title compound, viewed along the a axis. H atoms not in- 
volved in hydrogen bonds (dashed lines) have been omitted for clarity. 



y'-^^TrifluoromethyOphenyll-S^GVy'^a'-tetrahydrodispiroIindan^^ 1 - pyrrolo[1,2-c][1,3]thiazole-6',2"-indan]- 
1,3,1 "-trione 



Crystal data 




C 29 H2oF 3 N03S 


Z = 2 


M r = 519.52 


F(000) = 536 


Triclinic, PI 


D x = 1.445 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 8.5894 (9) A 


Cell parameters from 5253 reflections 


b= 12.3144(13) A 


6 = 2.9-28.1° 


c= 12.6109 (15) A 


|i = 0.19mm _1 


a = 68.181 (1)° 


T=296K 


(3 = 87.589 (2)° 


Block, yellow 


Y = 74.960 (2)° 


0.23 x 0.22 x 0.09 mm 


V= 1193.7 (2) A 3 





Data collection 



Bruker SMART APEXII DUO CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
7 min = 0.957, 7 max = 0.983 
25475 measured reflections 



6922 independent reflections 

4508 reflections with / > 2a(I) 
i? int = 0.038 

Qmax = 30.1°, 9 m i n = 1.7° 

= -12-^12 



£ = -17- 
/ = -17- 



►17 
•17 



Refinement 

2 Primary atom site location: structure-invariant direct 

Refinement on F methods 
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Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w= V[o 2 (F 0 2 ) + (0.1159P) 2 + 0.33 19P] 
where P = {F 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.73 e A -3 
Ap mi „ = -0.69eA" 3 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 

cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 

in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 

for estimating esds involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2sigma(F ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




SI 


0.96436 (9) 


0.35285 (8) 


0.03916 (7) 


0.0605 (2) 


Fl 


0.0800 (4) 


0.0579 (3) 


-0.1089 (2) 


0.1228 (12) 


F2 


0.0364 (3) 


0.23905 (19) 


-0.2219 (2) 


0.0861 (7) 


F3 


0.2346 (3) 


0.1062 (3) 


-0.2398 (2) 


0.1037 (9) 


Ol 


0.8556 (2) 


0.10792 (17) 


0.32038 (17) 


0.0543 (5) 


02 


0.5498 (3) 


0.48429 (15) 


0.31011 (16) 


0.0504 (5) 


03 


0.4883 (2) 


0.07066 (15) 


0.36158 (15) 


0.0499 (4) 


Nl 


0.7039 (2) 


0.36282 (17) 


0.15914(15) 


0.0335 (4) 


CI 


0.7605 (3) 


0.1814 (2) 


0.34956 (19) 


0.0360 (5) 


C2 


0.7386 (3) 


0.1793 (2) 


0.46658 (19) 


0.0371 (5) 


C3 


0.8044 (3) 


0.0862 (2) 


0.5701 (2) 


0.0469 (6) 


H3A 


0.8676 


0.0115 


0.5723 


0.056* 


C4 


0.7723 (4) 


0.1090 (3) 


0.6684 (2) 


0.0622 (8) 


H4A 


0.8148 


0.0483 


0.7383 


0.075* 


C5 


0.6787 (5) 


0.2192 (3) 


0.6666 (2) 


0.0678 (9) 


H5A 


0.6596 


0.2312 


0.7351 


0.081* 


C6 


0.6127 (4) 


0.3124 (3) 


0.5648 (2) 


0.0565 (7) 


H6A 


0.5489 


0.3865 


0.5638 


0.068* 


C7 


0.6452 (3) 


0.2912 (2) 


0.46404 (19) 


0.0384 (5) 


C8 


0.6005 (3) 


0.3756 (2) 


0.34347 (19) 


0.0361 (5) 


C9 


0.6437 (2) 


0.29994 (18) 


0.26748 (17) 


0.0303 (4) 


C10 


0.4929 (2) 


0.27225 (18) 


0.22533 (16) 


0.0297 (4) 


Cll 


0.4296 (3) 


0.1790 (2) 


0.32498 (17) 


0.0346 (4) 



Least-squares matrix: full 

R[F 2 > 2(7(7^)] = 0.063 

wR(F 2 ) = 0.216 

S= 1.05 

6922 reflections 
334 parameters 
0 restraints 
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C12 


0.2880 (3) 


0.2481 (2) 


0.36452 (19) 


0.0386 (5) 


C13 


0.2053 (4) 


0.2083 (3) 


0.4635 (2) 


0.0522 (7) 


H13A 


0.2355 


0.1281 


0.5145 


0.063* 


C14 


0.0782 (4) 


0.2912 (3) 


0.4831 (3) 


0.0622 (8) 


H14A 


0.0208 


0.2669 


0.5482 


0.075* 


C15 


0.0340 (4) 


0.4113 (3) 


0.4068 (3) 


0.0624 (8) 


H15A 


-0.0526 


0.4660 


0.4218 


0.075* 


C16 


0.1164 (3) 


0.4511 (3) 


0.3090 (2) 


0.0496 (6) 


H16A 


0.0868 


0.5316 


0.2588 


0.060* 


C17 


0.2450 (3) 


0.3672 (2) 


0.28753 (19) 


0.0362 (5) 


C18 


0.3494 (3) 


0.3862 (2) 


0.18652 (18) 


0.0352 (4) 


H18A 


0.3856 


0.4589 


0.1694 


0.042* 


H18B 


0.2912 


0.3927 


0.1192 


0.042* 


C19 


0.5698 (3) 


0.22744 (19) 


0.13116 (17) 


0.0319(4) 


H19A 


0.6447 


0.1477 


0.1703 


0.038* 


C20 


0.4566 (3) 


0.21104 (19) 


0.05324(17) 


0.0329 (4) 


C21 


0.4027 (3) 


0.1066 (2) 


0.09141 (19) 


0.0422 (5) 


H21A 


0.4346 


0.0500 


0.1651 


0.051* 


C22 


0.3029 (4) 


0.0844 (2) 


0.0232 (2) 


0.0468 (6) 


H22A 


0.2671 


0.0144 


0.0513 


0.056* 


C23 


0.2565 (3) 


0.1670 (2) 


-0.08730 (19) 


0.0388 (5) 


C24 


0.3089 (3) 


0.2709 (2) 


-0.1275 (2) 


0.0464 (6) 


H24A 


0.2788 


0.3262 


-0.2019 


0.056* 


C25 


0.4062 (3) 


0.2935 (2) 


-0.0577 (2) 


0.0438 (6) 


H25A 


0.4385 


0.3650 


-0.0853 


0.053* 


C26 


0.1537 (4) 


0.1431 (2) 


-0.1638 (2) 


0.0507 (6) 


C27 


0.6737 (3) 


0.3150(2) 


0.07265 (18) 


0.0363 (5) 


H27A 


0.6121 


0.3817 


0.0059 


0.044* 


C28 


0.8365 (4) 


0.2580 (3) 


0.0364 (3) 


0.0570 (7) 


H28A 


0.8261 


0.2578 


-0.0398 


0.068* 


H28B 


0.8801 


0.1753 


0.0894 


0.068* 


C29 


0.8651 (3) 


0.3807 (3) 


0.1593 (2) 


0.0479 (6) 


H29A 


0.9261 


0.3252 


0.2302 


0.058* 


H29B 


0.8578 


0.4629 


0.1526 


0.058* 



Atomic displacement parameters (A 2 ) 





U n 


U 22 


t/ 33 


U 12 


t/ 13 


U 2i 


SI 


0.0445 (4) 


0.0840 (6) 


0.0729 (5) 


-0.0327 (4) 


0.0244 (3) 


-0.0430 (4) 


Fl 


0.182 (3) 


0.124 (2) 


0.0866 (16) 


-0.110 (2) 


-0.0369 (17) 


-0.0150 (14) 


F2 


0.0781 (14) 


0.0770 (13) 


0.1073 (17) 


0.0055 (11) 


-0.0465 (13) 


-0.0507 (12) 


F3 


0.0924(16) 


0.151 (2) 


0.0966 (17) 


0.0001 (15) 


-0.0160 (13) 


-0.0971 (17) 


01 


0.0494 (10) 


0.0514 (11) 


0.0527 (11) 


0.0130 (9) 


-0.0126 (9) 


-0.0248 (9) 


02 


0.0688 (12) 


0.0320 (9) 


0.0500 (10) 


-0.0087 (8) 


0.0040 (9) 


-0.0178 (7) 


03 


0.0666 (12) 


0.0343 (9) 


0.0400 (9) 


-0.0134 (8) 


0.0011 (8) 


-0.0038 (7) 


Nl 


0.0341 (9) 


0.0377 (9) 


0.0316(8) 


-0.0148 (8) 


0.0040 (7) 


-0.0127 (7) 


CI 


0.0337 (11) 


0.0358 (11) 


0.0367 (11) 


-0.0051 (9) 


-0.0052 (9) 


-0.0134 (9) 


C2 


0.0371 (11) 


0.0405 (12) 


0.0341 (10) 


-0.0127 (9) 


-0.0038 (9) 


-0.0120 (9) 
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C3 


n n/i 77 z'l /i\ 
U.U4 /Z (14) 


U.U43 / (13) 


U.U3y4 (IZj 


— U.U13Z (11) 


n nnn 1 fi n\ 
— u.uuy 1 (1U) 


n nn/i 7^1 n\ 
— U.UU4 / (1U) 


f^A 

C4 


U.U /Z (Z J 


n n*7 1 /7\ 
U.U/1 (Z) 


n naan ^1 a\ 
U.UJiy (13J 


— U.UZol (1 /) 


n nn/;/; /1 a\ 
— U.UUoo (13) 


n nn7 1 /■ 1 a\ 
— U.UUZ1 (13) 


C3 


n nQ^ 
U.Uoj (Z) 


n non z^7\ 
U.UvU (Z) 


n naa7 /'i a\ 
U.U33 / (13J 


n nan /o\ 
— U.U3U (Z ) 


n n 1 no /■ 1 /i\ 
U.UlUy (14) 


n m/i q z' 1 /i \ 
— U.UZ45 (14) 


Co 


U.U / 1Z (iy) 
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U.U010 (1 /) 


n n/i a-1 (\ A\ 
U.U434 (14J 
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U.U1 /Z (13) 


n aaqq / 1 a\ 

u.uuyy (13) 


n mon (\ x\ 
U.UZoU (13) 


C/ 


U.U431 (1Z) 


n n/i i a n 'lA 
U.U4 13 (1Z) 


n na a/1 /'I n\ 
U.U334 (1UJ 


n ni an (\ (\\ 
U.U1 3U ( 1U) 


n nn 1 o /'Q\ 
U.UU lo (y ) 


U.U130 (y) 


to 


u.u3y i (,i i j 


n na c/i /i i \ 
U.U334 (1 1 ) 


n na cn n n 
U.U3 jU (1 1 ) 


u.uuyu (y) 


n nnoa /n\ 

u.uuzj (y ) 


u.ui4y (y) 


Cy 


U.U3U4 (1U) 


u.uzyo (y ) 


u.uzyo (y j 


n nn/;/i /o\ 
U.UU04 (o) 


U.UUU/ (/) 


n ni n7 (o\ 
U.U1UZ (0) 


C1U 


n nann /n\ 
U.U3UU yi ) 


n moo /n\ 
U.UZoo (y ) 


n nT/;n /n\ 

u.uzou (y ) 


n nn/;c /o\ 
U.UU03 (o) 


n nnna (i\ 
U.UUU3 ( /) 


n nn/^7 /7\ 
U.UUOZ ( /) 


i i 
CI 1 


n n/i i n /i i \ 
U.U4 1U (11) 


n na c i n i\ 
U.U33 1 (,1 1 J 


n n^c/i /n\ 
U.UZ 34 ^y ) 


n n 1 /i a (c\\ 
U.U144 (y) 


n nnn7 (q\ 
U.UUUZ (o ) 


n aac/; /o\ 
U.UU30 (0) 


C1Z 


n n/i ic /i ")\ 
U.U413 (1Z) 


n n/i q/: /i a\ 
U.U4yt) (13) 


n na i i nn^ 
U.U3 11 (1UJ 


n n7n7 (~\ r\\ 
U.UZU / (1U) 


n nnca /n\ 
U.UU33 (y ) 


n ni /QA 

u.uioo (y) 


C13 


U.Ujyj (10) 


U.Uoy / {io) 


n na 7Q (\ ">\ 
U.U3 /y (1ZJ 


n na/l 1 /I <\ 
U.U341 (13) 


n n 1 a.7 /1 1 \ 

U.UU /(ii) 


n n7 1 /C /1 o\ 
U.UZ10 (1Z) 


C14 


n n^77 n i\ 
U.U3 /Z (1 1) 


n 1 m /^a\ 
U. 1UZ (3 ) 


n n/i n c\ 
U.U40J (IjJ 


n na/^n ^1 c\ 
— U.UJoy (lo) 


n m 11 \ 
U.UZ1 1 (13) 


n n/in^ /"1 7\ 
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0.9300 


C4— H4A 


0.9300 


C22— C23 


1.384(3) 



sup-5 



supplementary materials 



Cj — Co 


1 1 Ol (A \ 

1.3o3 (4) 


Czz — HzzA 


U.V3UU 


CD — HjA 


U.V3UU 


\^25 — Cz4 


1 inn fi\ 
1.3 / / (3) 


Co — C / 


1 mi /i\ 
l.iVi (3) 


Cz3 — Czo 


1 /I OO /"3 \ 

1.4oo (3) 


Co — hloA 




r^") a nc 
Cz4 — Czj 


1.3o4 (3) 


/->-7 no 

C/ — Co 


1 /IOC 

LAod (3) 


f^"iA I I ~) 1 A 

Cz4 — hlz4A 


U.y3UU 


Co — cy 


1 C/1T /QA 

1.D4Z (3) 


Czj — HzjA 


u.y3uu 


cy — ciu 


1 CC1 

l.Dol (3) 


Cz / — Czo 


1 CTO //lA 

l.DZO (4) 


V 1 U V 1 o 


1 S40 CW 

1 .JtU ^ J ^ 


r?7 H77A 

v^Z, / 1 1 _ / f\ 




CIO — C19 


1.544 (3) 


C28 — H28A 


0.9700 


CIO — Cll 


1.545 (3) 


C28 — H28B 


0.9700 


Cll — C12 


1.476 (3) 


C29 — H29A 


0.9700 


C12 — C17 


1.386 (3) 


C29 — H29B 


0.9700 


C12 — C13 


1.398 (3) 






C2y — » i — c2o 


n 1 ci ( 1 t\ 
yi.M (12) 


/^1~7 /^i/; 
Clz — CI / — C16 


1 1 n /; n\ 
liy.O (2) 


r^n \ti 

CV — JN 1 — C2y 


1 1 O 1C\ 0\ 

llo.3U (lo) 


r^i~7 no 
Clz — CI / — Clo 


111./ (2) 


r^n mi /r>7 
cy — JN 1 — C2 / 


11U.4U (lo) 


r^i/: rn no 
C16 — CI / — Clo 


1 TO "7 /T\ 
120. / (2) 


C2y — JN 1 — C2 / 


1 13. oz (lo) 


r^i"7 no nn 
CI / — Clo — CIO 


mi ni /i *7\ 
1U4.U1 (1 /) 


(Jl — CI — C2 


Iz/.l (Z) 


f^lH no rjlO A 

C 1 / — C 1 0 — H 1 0 A 


1 1 1 n 
1 1 l.U 


/~\1 /~" 1 r^n 

ui — ci — cy 


lZD.3 (Z) 


nn no uioa 
CIO — Clo — HloA 


I 1 1 n 

I I l.U 


C2 — ci — cy 


1U /.4o (lo) 


n7 no uiod 
C 1 / — C 1 o — H 1 ohs 


1 1 i n 
1 1 l.U 


f~*H f^"t r^i 
C / — C2 — Cj 


IzU.O (Z) 


nn no ui on 
CIO — Clo — Hlohs 


1 1 1 n 
1 1 l.U 


/"^1 /"^1 1 

C / — C2 — C 1 


11U. 33 (IV) 


moA n o uiod 
H 1 OA — C 1 0 — H 1 ors 


1 nn n 

luy.u 


r^i r^i 1 
C3 — Cz — C 1 


no o 
Izo.o (z) 


r">A nn r~*"in 
CzU — C 1 9 — Cz / 


1 1 a 1 1 /i *7\ 
110.21 (1 /) 


f^A r^i r^i 
C4 — Co — Cz 


11 /.O (3) 


nn pin 
CzU — C 1 9 — C 1 0 


11/; o/i /io\ 
110.04 (lo) 


f^A r^i Ul A 

C4 — Cj — HjA 


Izl .z 


r^T7 nn nn 
Cz / — C 1 9 — C 1 0 


1 m 11 / 1 /:\ 
1U3.12 (10) 


r^i r^i in a 
Cz — C3 — Hi A 


ni i 

Izl .z 


nn nn mnA 
CzU — C 1 9 — H 1 y A 


1 n/; £. 
lUo.O 


CJ — C4 Cj 


izi.y (3) 


r^T7 nn mnA 

Cz / — c i y — h i y A 


1 n/; /; 
lUo.O 


r^i r^/i u^i a 
Cj — C4 H4A 


imn 

i iv.u 


nn nn mnA 

cio — ciy — HiyA 


1 n/; /; 
lUo.O 


/^C /~M TU/1 A 

Cj — C4 H4A 


1 1 n n 
llV.U 


r">i nn nc 
Cz 1 — CzU — Czj 


11 / .J (2) 


f^A r^c r^/: 
C4 — CD — Co 


121.2 (3) 


ni nn nn 

c/l — ciu — c i y 


1 1 n nc /1 o\ 
liy.Uj (10) 


f^A /^C nr A 

C4 — C5 — Hi A 


i iy.4 


nc nn nn 
Czj — CzU — C 1 y 


1 /; c / 1 n\ 
12J.OJ (iy) 


r^c f^z uc a 
Co — Cj — Hi A 


1 1 n /i 

i iy.4 


nn /^Tl nA 
Czz — Cz 1 — CzU 


in n /t\ 
121. y (2) 


CD — Co — C / 


I 1 n /; n\ 

II /.o (3) 


ni Tin a 

Czz — Cz 1 — HI 1 A 


1 1 n n 

ny.u 


f^c u/; a 
CD — Co — HoA 


Izl .Z 


nn ni 1101 a 
CzU — Cz 1 — HI 1 A 


1 1 n n 

ny.u 


f^n r~*£ \j£ A 
C / — Co — HoA 


Izl .Z 


ni /^t> 

Czl — Czz — Czj 


1 1 n /; n\ 
1 iy.6 (2) 


r^c f^n f^"t 
Co — C / — Cz 


IzU.o (z) 


ni /"^ii un a 
Czl — Czz — Hzz A 


1 in i 
12U.2 


r^c f^n r^Q 
Co — C / — Co 


Izy.D (Z) 


m tjoo a 
Czj — Czz — HzzA 


1 in i 
12U.2 


r^i f^n f^Q 
Cz — C / — Co 


1 no /; /i / 1 n\ 
lUy.o4 {[y) 


r^o/i r^Ti 

Cz4 — Czj — Czz 


i in ^ n\ 

ny.o (2) 


/~*i r^Q f^n 
(Jz — Co — C / 


lzo.4 (Z) 


Cz4 — Czj — Czo 


iiy./ (2) 


/~ii r^o r^n 

Uz — Co — cy 


Izo.U (Z) 


r^Ti /^T/c 
Czz — Czj — Czo 


1 in /; /i\ 
12U.0 (2) 


/~""7 /~"o r^n 

c / — Co — cy 


1U /.4 / (lo) 


ni r^T/i nc 
Czj — Cz4 — Czj 


1 in i /i\ 
12U.J (2) 


jn i — cy — Co 


111 1C /I T\ 

1 13.3 j (1 1) 


r^oi r^T/i nil a 
Czj — Cz4 — rlz4A 


lion 

ny.y 


\r1 /""'n 

jn i — cy — CI 


1 1 c on /1 o\ 
llo.oy (lo) 


nc /^T^i m/i a 
Czj — Cz4 — H24A 


1 1 n n 

ny.y 


Co — cy — ci 


ini ni 

101.91 (16) 


a /rir /~">n 

C24 — Cz5 — CzU 


111 1 /1\ 

121.2 (2) 


Nl— C9— CIO 


100.82 (15) 


C24— C25— H25A 


119.4 


C8— C9— CIO 


113.59(17) 


C20— C25— H25A 


119.4 


CI— C9— CIO 


110.80(16) 


F3— C26— Fl 


104.7 (3) 


C18— CIO— C19 


116.52(16) 


F3— C26— F2 


106.1 (2) 


C18— CIO— Cll 


104.02 (17) 


Fl— C26— F2 


104.9 (3) 



sup-6 



supplementary materials 



pin pin pi 1 

ciy — ciu — ci i 


1 1 j.4j (1 /) 


T71 P1£ P11 

h 3 — CZ 0 — CZ 3 


1111 (1\ 

113.3 (3) 


pi O pi A PA 

Clo — CIU — cy 


11U.JO (10) 


T7 1 pi/: p1 -> 

h l — CZ0 — CZ3 


iiii /i\ 
113. / (Z) 


pifl P 1 A PO 

ciy — ciu — cy 


nn az /1 <c\ 
yyAj (lo) 


TT1 P1£ P11 

h Z — CZ0 — CZ3 


iiTi /i\ 
113.3 (Z) 


P 1 1 P 1 Pi Pfl 

ci i — ciu — cy 


HU.yO (10) 


XT1 P11 PI O 

JN 1 — CZ / — CZo 


1 no i o ( 1 n\ 
lUo.Zo (iy) 


pn p 1 1 pn 

U3 — CI I — CIZ 


1 1 Q 1 /1\ 

IZo.l (Z) 


xti pii pin 

jn i — cz / — ciy 


1 c\a in ( i c\ 
1U4. /y (10) 


p*i p 1 1 pip, 
(J3 — Cll — CIU 


1 1 C 1 /i\ 

1ZD.1 (Z) 


pi q pii pm 

czo — cz / — c i y 


I 1 C A 0\ 

II J. 4 (Z) 


pn pi i pip, 
CIZ — Cll — CIU 


1 n^ Q£ n o\ 
lUO.oO (lo) 


XT1 PII mi A 

JN 1 — CZ / — hlZ /A 


1 nn a 

iuy.4 


pn pn pn 
CI / — Clz — CI J 


1 1 1 n (i \ 
IZl.y (3) 


PI Q PII TT11 A 

CZo — CZ / — hlZ / A 


1 nn a 

iuy.4 


pn pn P11 
CI / — Clz — Cll 


1 nn to n\ 

luy.zo (iy) 


Pin PII TJ11 A 

c i y — CZ / — hlZ / A 


1 nn a 

iuy.4 


pi i pn P11 
C 1 3 — C 1 Z — C 1 1 


1 1 Q Q /1\ 

IZo.o (Z) 


pn pi q c 1 
CZ / — CZo — o 1 


1 f\A ( 1 Q\ 

1U4.0Z (lo) 


pi i pn pn 
C14 — CI .5 — C1Z 


I 1 -7 n (i \ 

II /.y (3) 


PII PI O TT1 0 A 

CZ / — CZo — hlZoA 


1 1 n o 
11U.0 


pi i pn rrn a 
CI 4 — C13 — hl!3A 


111 n 
1Z1 .U 


C| PIO TU1QA 

b 1 — CZo — hlZoA 


1 1 n o 
11U.O 


pn pn rrn a 
C1Z — CI 3 — hl!3A 


1 1 1 n 
1Z1 .U 


P1^7 PIO TU1QT5 

CZ / — CZo — hlZoB 


1 1 n o 
1 1U.O 


pi i pi /i pi r 
C 1 3 — C 1 4 — C 1 J 


1 in o /I \ 
1ZU.O (3) 


C| PIO TJTOD 

b 1 — CZo — hlZoB 


1 1 n o 
11U.O 


pil Pi /I TT1/1A 

C 1 3 — C 1 4 — hi 1 4 A 


1 1 n 

ny.o 


i no * pi q inoD 
hlZ o A — C Z o — hlZ or> 


1 no n 

lUo.y 


pi f pi /| TT1/1A 

CI J — C14 — hi 14 A 


1 1 A / 

i iy.0 


xt 1 Pin ci 

jn i — czy — M 


1 no nc ( 1 /z\ 
IUo.Uj (10) 


pi f. c] s ri 4 

V 1 U V 1 J V 1 1 




xti CJQ H7QA 


110 1 

1 1U.1 


C16 — C15 — H15A 


119.3 


SI — C29 — H29A 


110.1 


C14 — C15 — H15A 


119.3 


Nl — C29 — H29B 


110.1 


C15 — C16 — C17 


118.4 (3) 


SI — C29 — H29B 


110.1 


C15 — C16 — H16A 


120.8 


H29A — C29 — H29B 


108.4 


C17 — C16 — H16A 


120.8 






s\ i pi n p-T 
<J1 — CI — CZ — C/ 


100.0 (Z) 


PII PII PII P 1 A 

CI / — C1Z — C13 — C14 


n n sa\ 
U.U (4) 


Pfl PI PI PI 

Cv — C 1 — CZ — c / 


1 n o /i\ 
— 1U.O (Z) 


P11 pii pn pn 
Cll — C1Z — CI 3 — C14 


1 lO A /1\ 

1 /o.4 (Z) 


f\ 1 pi pi pQ 

U 1 — C 1 — CZ — C3 


-9.7 (4) 


P11 p 1 Q P| 4 p| f 

C 1 Z — C 1 3 — C 1 4 — C 1 j 


-0.3 (4) 


PPl PI PI PQ 

cy — c i — cz — C3 


1 -7i n (n\ 
1 /3.U (Z) 


P 1 1 PI /I p| f pu 

C 1 3 — C 1 4 — C 1 J — C 1 0 


n n //i\ 
U.U (4) 


p-7 pi PQ P/1 

C / — CZ — C3 — C4 


U.O (4 ) 


P 1 A piC P1/Z p 1 1 

C14 — CI J — CIO — CI / 


U.O (4) 


pi PO PQ p /] 

C 1 — CZ — C3 — C4 


1 1£ C /1\ 

1 /o.j (Z) 


pn p 1 1 pii pu 
C13 — C1Z — CI / — Clo 


U.O (3) 


PI PQ P/1 PC 

CZ — C3 — C4 — C J 


U.U (4 ) 


p i i P11 p i i pi 

Cll — C1Z — CI / — CIO 


1 "70 1 /")\ 
—1 /0. 1 (Z) 


PQ p /] PC P/T 

C3 — C4 — C D — Co 


n n 

U.U (j) 


P 1 1 P11 P11 p 1 o 

C13 — C1Z — CI / — Clo 


1 lO 1 /1\ 

—1 /o.3 (Z) 


p/1 pc p/: p-7 

C4 — CD — Co — C / 


a c /c\ 
—U.j (j ) 


p i i pii p i n P1Q 

Cll — C1Z — CI / — Clo 


Q A f">\ 

3.0 (2) 


PC P£ P*7 PI 

Cj — Co — C / — CZ 


1 i p-i \ 
1.1 (4) 


p| f ( ' 1 C P 1 1 P11 

CI j — Clo — CI / — C1Z 


a n fi\ 

-0.9 (3) 


PC p/" p-7 pO 

CD — CO — C / — Co 


— 1 / J.O (3 ) 


PI r pu P11 pi o 

CI!) — CIO — CI / — Clo 


1 nn o /">\ 
1 / / .o (Z) 


PQ P1 p-7 p/: 

C3 — CZ — C / — Co 


1 1 /'/1\ 

-1.2 (4) 


p i i pii p 1 o pin 
C1Z — CI / — Clo — CIU 


1/1 o /1\ 

—14.0 (Z) 


pi PI P*7 P£ 

CI — CZ — C / — Co 


i nn q /i\ 
_ 1 / /.o (Z) 


pu pii piq pin 
Clo — CI / — Clo — CIU 


1 /^/i /i /i\ 
100.4 (Z) 


PI PI P*7 PO 

C3 — CZ — C / — Co 


1 1£ 1 /1\ 
1 /0.1 (Z) 


Pin pm pio pii 

ciy — ciu — cio — ci / 


1 /I Q A/1 / 1 1\ 

14o.U4 (1 /) 


PI PI P*7 PO 

CI — CZ — C / — Co 


-0.5 (3) 


pii pm piq pii 
Cll — CIU — Clo — CI / 


1 n o /i\ 
iy.0 (Z) 


( p-7 po f\n 

CO — C / — Co — <jz 


13.2 (4) 


pn p i pi pi o p i n 

cy — c i u — c i o — c i / 


QQ A n f\ Q\ 

— yy.4z (io) 


p-> p-7 po p*i 
CZ — C / — Co — UZ 


1 <C1 O /1\ 

— 103.O (Z) 


piq pin pm p i a 

c i o — c i u — c i y — CZU 


en n /i\ 

-ju.y (Z) 


p/: p-7 po pn 

Co — c / — Co — cy 


— 1/1.4 (3) 


P11 P1A P1A P1A 

cii — c i u — c i y — czu 


11 ^ /i\ 

/l.O (Z) 


P-> P*7 PO Pfl 

cz — c / — Co — cy 


111 /1\ 

11.7 (2) 


pn pm pm pi a 

cy — c i u — c i y — czu 


1 £n /^/i / 1 1\ 

-ioy.00 (i /) 


pin mi pn pq 

czy — jn i — cy — Co 


/2.U (J ) 


PIQ p 1 A P 1 Q PU 

c i o — c i u — c i y — cz / 


11 Q /1\ 

77.9 (2) 


P->*7 XT 1 pn PQ 

cz / — jn i — cy — Co 


-154.43 (16) 


pii pia pm pii 

cii — c i u — c i y — cz / 


i f n £1 /i i\ 

— i jy.oz (i /) 


pon XT 1 pn pi 

C29 — N 1 — C9 — CI 


-46.1 (3) 


pn pm pm pn 

C9 — C 1 0 — C 1 9 — C27 


/in on /1 o\ 

-40.89 (18) 


C27— Nl— C9— CI 


87.5 (2) 


C27— C19— C20— C21 


157.7 (2) 


C29— Nl— C9— CIO 


-166.28 (19) 


C10— C19— C20— C21 


-80.1 (3) 


C27— Nl— C9— CIO 


-32.7 (2) 


C27— C19— C20— C25 


-20.1 (3) 


02— C8— C9— Nl 


32.0 (3) 


C10— C19— C20— C25 


102.1 (3) 


C7— C8— C9— Nl 


-143.50(18) 


C25— C20— C21— C22 


-0.1 (4) 



sup-7 



supplementary materials 



p.1 pq pn Pi 

ui — Co — C9 — c i 


1 CO C /1\ 
LJ6.D (Z) 


pi n nn pn poo 
C 1 y — CzU — CZ 1 — CzZ 




no n p~>\ 
_ 1 /o.U (Z) 


p~7 pq pn pi 

c / — cs — C9 — C 1 


1 *7 n /o\ 
— 1 /.U (Z) 


pon pn poo pi ^ 
CzU — Cz 1 — CzZ — Cz3 




1 n //ia 

1 .U (4) 


p.1 po pn nn 

02 — Co — cy — c i u 


Ol 1 

-oZ.3 (3) 


ni riio pi/i 
Cz 1 — CzZ — Cz3 — Cz4 




n o //i\ 

-U.7 (4) 


c^h po po pia 

c / — Co — cy — c i u 


1UZ.Z \L) 


CZ 1 — CZZ — CZ3 — CZo 




1 OO Q S1\ 

1 / / .y yj ) 


p.1 p 1 pn "\ti 

ui — ci — cy — jn i 


1/Z C (1 \ 

— io.j (p) 


/' •->-> / • ~> "J PI/1 PTC 

CzZ — Cz3 — Cz4 — Czj 




n /z //i\ 
— U.O (4) 


pi p 1 pn mi 

C2 — ci — cy — jn i 


1 /in on n o\ 
14U.oy (lo) 


/^o/i po/i poc 
CZo — CZ3 — CZ4 — CZj 




1 on o 

—i /y.z (3 J 


p.1 pi pn po 

ui — ci — cy — Co 


-loU.O (Z) 


POO PT/1 PTC pm 

Cz3 — C24 — CZj — CzU 




1 f A \ 

1.6 (4) 


po pi po pq 

cz — c i — cy — Co 


1 £ 0 f">\ 

lo.o (Z ) 


po i pon / c po/i 
CZ 1 — CZU — CZj — CZ4 




1 0 fA\ 

-1.2 (4) 


p. 1 p 1 pn nn 

ui — ci — cy — ciu 


*70 1 
/O.Z (3) 


p 1 n pin pic pi /i 
C 1 V — CzU — Cz j — Cz4 




1 £ /o\ 

1 /o.o (Z) 


pi ( ' 1 pn nn 

ci — c i — cy — C 1 U 


— 1U4.41 {ly) 


pi/i pii pi£ n"} 
C24 — C23 — CZO — r 3 




/o.l (3) 


\r1 pn pin pig 

jn i — cy — C 1 U — C 1 0 


*70 m ( 1 n\ 

— /o.3y (ly) 


pii pii n/: ttq 
CzZ — Cz3 — Czo — r 3 




1 m c /I \ 
-1UZ.D (3) 


po pn nn pi n 
Co — cy — C 1 U — C 1 0 


/ii i /o\ 

43.2 (2) 


PI/1 PII P1/C T?1 

C24 — C23 — Czo — r 1 




-lo4.D (3) 


pi rn pin pi n 

c i — cy — C 1 U — C 1 0 


1 C*7 in / 1 *7\ 

1 J /.ZU (1 /) 


/""'OO PII Pl/i T7 1 

CzZ — Cz3 — Czo — r 1 




1 & n //i \ 
lo.y (4) 


\ri pn pin pm 

jn i — cy — c i u — c i y 


/I A HC\ ( 1 0\ 

44. /U (lo) 


PO A PII pi£ T71 

Cz4 — Cz3 — Czo — r Z 




A A V\ ( A\ 

— 44. y (4) 


po pn pin pin 

Co — cy — c i u — c i y 


loo.ZV (lo) 


pii pii n/: ci 
CzZ — Cz3 — Czo — r Z 




130.D (3) 


pi pn pin pin 

c i — cy — c i u — c i y 


*7n *71 /■ 1 n\ 
— ly. 1 1 (ly) 


pn \ti pn pio 

cy — jn i — cz / — czo 




ii/T 7 ZO\ 

— llo. / (z) 


\n pn pin P11 

jn i — cy — c i u — c 1 1 


] C& "71 { 1 H\ 
loo. /Z (1 /) 


pm \T1 P1*7 POO 

Czy — JN 1 — Cz / — Czo 




1 n i /o\ 

19.2 (3) 


po pn pin P11 

Co — cy — C 1 U — C 1 1 


-71.7 (2) 


pn mi pi*7 p i n 

cy — jn i — cz / — c i y 




*7 n /i\ 

7.U (2) 


pi pn pin P11 

c i — cy — C 1 U — C 1 1 


42. J (2) 


nn mi pi*7 pin 

czy — jn i — cz / — c i y 




1/11 O /1\ 

14Z.0 \1) 


pi o pm pii m 
Clo — CIU — CI 1 — Ui 


1 £. 1 C 

lo 1.5 (2) 


pm pm pn mi 

czu — c i y — cz / — jn i 




1 c 1 *7/i ( 1 n\ 
1j1./4 (iy) 


P1Q nn P11 p,i 
ciy — CIU — CI 1 — Ui 


iZ.j (i ) 


pin pin poo mi 
C 1 u — c i y — CZ / — JN 1 




OO £ /^o\ 
ZZ.o (Z ) 


pn p 1 n p 1 1 m 
cy — C 1 U — C 1 1 — Ui 


"7n /; ii \ 
— /y.b (i) 


pm pin pn pio 
CzU — C 1 y — CZ / — Czo 




on i /o\ 

-89.3 (3) 


P1 Q nn P11 pn 
Clo — CIU — CI 1 — C12 


— lo. 0 (2 J 


p i n p i n poo pic 
C 1 U — C i y — CZ / — CZo 




1/|1 £ /IN 

141.0 (2j 


C19— CIU— Cll— C12 


-147.68 (18) 


Nl— C27— C28— SI 




-35.5 (2) 


C9— CIU— Cll— C12 


100.17 (19) 


C19— C27— C28— SI 




-152.48 (17) 


03— Cll— C12— C17 


-17U.U (2) 


C29— SI— C28— C27 




34.U (2) 


CIU— Cll— C12— C17 


1U.3 (2) 


C9— Nl— C29— SI 




138.59 (17) 


03— Cll— C12— C13 


11.5 (4) 


C27— Nl— C29— SI 




6.5 (3) 


pin pii pit pii 
CIU — Cll — C12 — C1J 


-loo. 3 (2) 


pto pi p^n \T| 

C2o — a 1 — C2y — JN 1 




—24.1 (2) 


Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D — H 


C3— H3A-01' 


U.93 


2.57 


3.227 (3) 


128. 


C18— H18A-02 


U.97 


2.47 


3.U91 (3) 


122. 


C19— H19A-U1 


0.98 


2.5U 


3.145 (3) 


123. 



Symmetry codes: (i) -x+2, -y, -z+1. 
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